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Influence of sex and age in the risk of urolithiasisa biochemical evaluation in Indian subjects

B Sarada and U Satyanarayana
From the Department of Biochemistry, Siddhartha Medical CoIlege, University of Health Sciences, Vijayawada-520 008, India SUMMARY. Urinary lithogenic promoters and inhibitors were estimated in normal Indian men and women of young and old ages to understand the sex difference in the risk of stone disease. Young men displayed increased phosphate excretion and a higher mean calcium (both lithogenic promoters) and lower excretion of citrate (lithogenic inhibitor) compared to women of the same age indicating that young men are more at risk for calculous disease than women. In the older postmenopausal women, there was increased excretion of calcium and magnesium and a lower mean citrate than in the younger women suggesting that oestrogenic activity during reproductive years appears to offer protection against calculogenesis. This study indicates that sex differences exist in the excretion of lithogenic promoters and inhibitors which partly explain the difference in the incidence of urolithiasis between men and women.
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Epidemiological studies indicate that many factors like age, sex, industrialization, and socio-economic status influence urolithiasis.' The biochemical basis of the urinary stone disease, however, is not clearly understood. We have reported from this laboratory the incidence of urolithiasis in relation to age and sex: chemical analysis of urinary c a l c~l i~-~ and the relationship between the age of patients with stones and calculus c o m p~s i t i o n .~ The incidence of urolithiasis is much higher in men compared to Further, our findings indicate that the stone disease is higher in men compared to women at each age group and for each category of stones.2 The present study incorporates the data on certain urinary lithogenic promoters and inhibitors in young and old groups of men and women to evaluate biochemically the role of sex and age in the risk of urolithiasis.
MATERIALS AND METHODS
Normal and healthy young subjects (men n = 33, women n-28; mean age 26 years) and older Correspondence: Dr U Satyanarayana. subjects (men n=24, women n=24; mean ages 60 and 62 years, respectively) were selected for this study. All the older women were postmenopausal and untreated. All subjects were allowed to continue with their regular diet with normal activities. Twenty-four hour urine samples were collected from all subjects. There was no significant difference in the daily urine volumes among the four groups. Urine from each subject was distributed into two vials, one with hydrochloric acid (10 mmol) as preservative and samples were stored at -20 " C until analysed. Except for uric acid, which was estimated in urine samples free of preservative, the other substances were analysed in acid containing samples. Calcium was determined by the ortho-cresolphthalein method as described in Varleyl" and oxalate by Hodgkinson's procedure" while phosphate was estimated by the method described in Wootton and Freeman.12 Uric acid was estimated by the phosphotungstate method.13 Citrate was determined by a colorimetric p r~c e d u r e , '~ magnesium by the titan yellow method15 and creatinine by the Jaffe reaction. l 6 Statistical evaluation of the data was carried out by Student's t test. For the mean values of oxalate and uric acid, no statistical significance between groups.
RESULTS
The urinary biochemical parameters, expressed as mmol/mol creatinine, are given in Table 1 . The excretion of calcium was significantly higher in older women (Group 4) compared to young women (Group 2) and to both young and old men (Groups 1 and 3). Calcium excretion also tended to be higher in younger men compared either to women of the same age or to older men. Although not statistically significant, mean oxalate excretion in older subjects was higher than in young subjects. Young men were found to excrete more phosphate in urine than young women although no significant difference was observed in the urinary phosphate excretion between older men and women. Uric acid excretion was similar in all four groups. Urinary citrate was lower in young men compared to either young women or older men. Magnesium excretion was higher in postmenopausal women than in young subjects of either sex.
DISCUSSION
Urinary concentrations of lithogenic promoters (calcium, oxalate, uric acid, phosphate) and inhibitors (citrate, magnesium) are considered to determine the risk of urolithiasis.l7-I9 However, there have been no reports from India on urine composition for assessing the risk of stone disease. The data reported here demonstrates that young men exhibit a higher excretion of lithogenic promoters (calcium, phosphate) and a lower excretion of the lithogenic inhibitor (citrate) than young women, an observation which may explain why young men are more at risk for calculous disease than young women. Hesse et al. (1986) from Germany have previously reported that urinary calcium and phosphate were higher while citrate was lower in men compared to women.20 Reduced citrate excretion in men in comparison to women has been reported from elsewhere.z'-zz
In the older women, the calcium excretion was higher whereas citrate tended to be lower which suggests that the apparent risk for stone disease should be higher in the older women than in either young women or older men. However, there was also an increase in the magnesium excretion in the older women which is in line with data reported from e l s e~h e r e .~~ Urinary magnesium, being an inhibitor, is likely to reduce the lithogenic activity in postmenopausal women. Therefore, the risk of stone disease in the older women might not be as high as anticipated from the calcium and citrate data.
The data on urine composition in men and women reported in this study appear to be related to the sex hormones. Loss of ovarian activity resulting in low oestrogen levels is characteristic of postmenopausal womenz4 and calcium excretion is known to be elevated in these women.z5 Administration of oestrogen to postmenopausal women results in diminished calcium excretion.z3-z6 Oestrogens increase while testosterone decreases citrate excretion in urine.27
In conclusion, the results of this study show that the excretion of certain urinary parameters of calculous disease are influenced by sex and age. Women of reproductive age, probably due to high oestrogenic activity, were found to excrete low calcium and high citrate compared to other subjects, findings which appear to offer protection against calculogenesis.
